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Site Name; Matthews Electroplatln
TDD No.! F3-86Q2-')5

1.0 INTRODUCTION
Or.........i

i (Ret!)1.1 Authorization

NUS Corporation performed this work under Environmental Protection Agency
Contract No. 68-01-6699. This specific report was prepared in accordance with
Technical Directive Document No. F3-8602-W for the Matthews Electroplating
site located 3.5 miles southwest of Salem, Virginia.

1.2 Scope of Work

NUS FIT III was tasked to provide site response support for the Matthews
Electroplating site. The specific elements of the TDD are described In appendix A
of this report.

1.3 Background

The Matthews Electroplating site Is located on a 1.7-acre property along Virginia
Secondary Route 796, near the Intersection of Virginia State Route *60 and
Interstate Route 81 in Roanoke County, approximately 3.5 miles southwest of
Salem, Virginia (see appendix B, figure I). The site operated as an auto bumper
repair and electroplating facility from 1972 until 1976. Liquid electroplating waste
had been discharged from the facility directly onto the ground. The waste
reportedly traveled 50 feet over the ground and drained into a sinkhole beneath the
southwestern portion of the property.

In November 1975, in response to residents' complaints about their well water, the
Virginia State Water Control Board (VA SWCB) began monitoring approximately 30
residential wells within the site area for contamination with chromium, nickel,
cyanide, and other pollutants. Some of these wells were found to have chromium
levels above the EPA safe drinking water limit of 0.05 mg/1 (50 ug/1) of total
chromium.
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Site Name! Matthews Electroplating
TDD No.i P3-8jD"2'-4'i'

ORIGINAL
In January 1976, VA SWCB ordered the site owner, Mr. 3.T. Matthews, to i(Rfld)and
desist from further discharge of wastewater from the plating operation. In that'
same January, the owner Installed equipment for treating and evaporating liquid
waste, In June 1976, Matthews declared bankruptcy, and the First Federal Savings
and Loan Association of Roanoke Valley held the foreclosed mortgage for the site.
The bank sold the property to the current owner, Mr. Al Salem, who used the site
for pig farming. As part of the purchase agreement, VA SWCB required the new
owner to Implement corrective measures to prevent further leaching of chromium
into the groundwater system. The new owners performed some surface cleanup and
placed a clay cap (minimum thickness of two feet) over the southwestern portion of
the site.

From 1982 to 1983, EPA contracted Roy F. Weston, Incorporated (Weston) to
conduct a remedial investigation and feasibility study (RI/FS) at the Matthews site.
VA SWCB and Weston sampling data identified chromium contamination of
groundwater in local residential wells, It is postulated that plating waste spills or
discharges onto the ground migrated overland toward, and leached into, a sinkhole
located in the southwestern portion of the site, which acted as a direct conduit to
groundwater. An extensive soil sampling investigation performed by Weston 'I
identified two large areas of contaminated soils on site. An estimated 2,'(00 cubic '
yards of hexavalent chromium-contaminated soil exist in these 2 areas, Chromium
concentrations In residential wells has continually decreased since the beginning of
groundwater sampling in 1975 and 1976 (see appendix B, figures 3 and 6). However,
the continued leaching of contaminated soils on site serves as a long-term source
of hexavalent chromium to local groundwater. As such, it was decided that
remedial measures were needed to provide an alternate source of potable water
supplies to affected residences. .'

The alternative chosen for remedial action was the construction of a water main
extension from the Salem Water Treatment Plant (approximately 2 miles northeast
of the site) to the approximately 30 affected residents in the site area (see
appendix B, figure 2). The City of Salem Water and Sewer Department operates
and maintains the municipal water treatment plant. The Roanoke County Utility
Department is responsible for operating and maintaining the water main extension
from the treatment plant to the residents served by the new municipal water
distribution system. 1.2



Site Name; Matthews Electroplatln,
TDD No.: F3-8602-»5

The design of this system was completed In 198*, and construction began In early
1985. Construction was completed and Inspected in 1986. All of the 30 affected
residents have abandoned their wells and have been tied into the municipal water
supply system.

In March 1986, NUS FIT III was tasked by EPA to prepare a post-remedial sampling
plan for the Matthews Electroplating site.

ORIGINAL
(Red)
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Site Name; Matthews Electroplatln
TDD No.! F3-86Q2-45

2.0 HYDROGEOLOGIC SETTING

The Matthews Electroplating facility lies in the Valley and Ridge Physiographic
Province of Roanoke County, Virginia. Tectonic forces orlglnatlnfî ftmv'the

19 ftfttsoutheast have intensely folded and thrust faulted the rocks of the Valley and
Ridge. Massive amounts of older rocks have been thrust northwestward over
younger rocks In this region. The Salem, Max Meadows, and Poor Mountain Faults
delineate the imbricate thrust sheets occurring In the subject study area (see
appendix B, figures 3 and <)).

Differential erosion of the rocks occurring in this area has formed alternating
ridges, which are underlain by resistant clastic rocks and valleys, which are
underlain by soluble carbonate rocks.

Specifically, the site is located approximately CM mile northwest of the Max
Meadows Fault and is underlain by the Cambrian Elbrook Formation, The Elbrook
consists primarily of thin- to medium-bedded dolomite, with some limestone and
shale. The attitude of this formation parallels the imbricate structure of this area,
dipping approximately 25 degrees to the southeast. According to data collected
during Weston's Rl, locally the Elbrook dips between 25 to 30 degrees to the south
and steepens to nearly vertical near the Big Hill Church. The Elbrook is reported
to reach an approximate thickness of 1,000 feet beneath the site area.

Thrust faulting In this region has created extensive fracture zones which, through
the solution action of groundwater (particularly In the carbonate rocks), have been
further enlarged, improving conditions for groundwater occurrence and movement.
It is reported that contaminants attributed to the subject site entered the
groundwater via an on-site sinkhole, Results from previous investigations of this
site indicate that an east-west trending subsurface fracture Influences the local
groundwater system. Groundwater movement and contaminant migration parallel
this east-west linear pathway in the study area,

2-1 nnnoi.0



Site Namei Matthews Electroplatin
TDD No.! F3-86Q2-15

According to groundwater elevations and contamination trends, the predominant
groundwater flow direction in the site area is from east to west.
chromium contamination detected in the Lockhart well during more re
sampling investigations (Danuary 27, 1982), as opposed to no detection during early
Investigations, indicates that a component of the groundwater flow regime beneath
the site migrates toward the east. It is possible that this groundwater flow
anomaly is In response to the cessation of pumping from abandoned residential
wells west of the site and the continued pumping of the Broadview Subdivision
wells, located approximately 2,000 feet east of the site area.

NUS had expected to compile a potentiometric surface contour map from pertinent
well measurements taken during the field investigation of this site. This map
would define the groundwater system beneath the site area and help determine the
points to be used In the proposed groundwater sampling plan. However, because no
wells were readily accessible (i.e., abandoned and buried), no measurements could
be taken during the field investigation.

2-2
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Site Names Matthews Electroplatlri|
TDD No.: F3-860M5

3.0 FIELD INVESTIGATION

NUS FIT III was tasked by EPA to provide site response for the Matthews
Electroplating site. A field investigation of the subject site was performed by NUS
during the week of April U, 1986. The objectives of this investlgatioi^ti^to
review state and county file Information for the Matthews Electroplatln̂ 'slte;
describe the present-day conditions of the site; conduct an in-depth well survey of
the site areaj and delineate the "as-built" extent of the remedial municipal water
supply main extension. The purpose of this investigation is to develop a sampling
plan to characterize the current groundwater conditions In the study area.

Only the main plating building remains standing on the Matthews Electroplating
site. This building Is currently used to store two automobiles, tools, and numerous
boxes containing various paper products (paper towels, toilet tissue, etc.). The
bumper preparation building and the building located In the extreme northern
portion of the property have been demolished, and their rubble has been removed.
Material from a borrow pit on site was used to grade the area surrounding the
demolition activity. Neither the Matthews' "new" or "old" wells could be located
during the site reconnaissance (see appendix B, figure 7, and the photograph log).

The municipal water supply main extension has been completed in accordance with
EPA's Record of Decision (ROD) for the Matthews Electroplating site, dated Dune
2, 1983. The construction of this public water supply system was completed In
February 1986.

The 30 residences now receiving water from the above-mentioned public water
supply system have abandoned their wells. Most of these abandoned wells arc
burled and not accessible for well measurements or groundwater sampling. Many
residents, however, expressed an Interest In utilizing their wells In the future for
agricultural (primarily irrigation) and cleaning purposes.

The 11 residences in the Viewpoint Heights subdivision have also been tied Into the
public water supply system, and their community well, located approximately 500
feet southeast of the site, has been abandoned.

3"' 000013
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Site Name; Matthews Electroplatini
TDD No.! F3-86Q2-'t5 V

4.0 RECOMMENDATIONS

Previous investigations of the Matthews Electroplating site, conducted by VA
SWCB and EPA from 1975 through 198'i, have shown that chromium contamination
of the groundwater has continuously declined since operations at the subject site
ceased In 1977 (sec appendix B, figures 5 and 6; and appendix D). Samples taken
from local residential wells were used to characterize groundwater contamination
in the study area. In general, the extent of contamination was controlled by a
subsurface fracture and/or solution channel In the bedrock aquifer. The current
concern at the subject site is to determine if any chromium is continuing to leach
from contaminated soils on site into the ground and if the area affected by, and/or
the concentrations of, contaminants are continuing to decrease. As such, sampling
of the available residential wells should accurately characterize the remaining
contamination and Its extent. It should be noted that the proposed Recommendedft

Maximum Contaminant Level (RMCL) for total chromium is 120 ug/l.

According to the results of Weston's and VA SWCB's previous sampling
investigations (1975 to 1982), only the Graybeal and Big Hill Church wells exceeded

the RMCL.

00001.5



Site Name; Matthews Electroplatir
TDD No.̂

The following wells have been selected for the proposed groundwater sampling plan
(see appendix B, figure S, for well locations);

1. Residential wells In which total chromium levels have been detected
Uqf)

above the current 50-iiipr public drinking water quality standard in
previous sample analyses (1975 to 1984 by VA SWCB and Roy F. Wcston,
Incorporated) should be sampled in accordance with WPSI-1, Rev. I,
sections 8.4.3, 8.4.3.1, and 8.4.3.2. Sample analysis will be performed
for inorganic tasks I and 2, and 3 for cyanide. Special Analytical
Services (SAS) will also be requested to analyze these samples for
hexavalent chromium (Cr ) and total chromium. Note: These samples
must be analyzed by SAS within 48 hours of sampling.

o Fore Well
o Graybeal Well
o Big Hill Church Well
o Willls Well
o Barnett Well

II. Residential wells in which total chromium levels have been detected
above background detection limits (10 ug/l), but below the current
drinking water quality standard (50 ug/l) will be sampled in accordance
with WPSI-1, Rev. I, sections 8.0.3, 8.4.3.1, and 8.4.3.2. Sample
analysis will be performed for inorganic tasks 1 and 2.

o Maxwell Well
o GoffWell

1 o Philllppl Well
o Jackson Well
o Statzer, Sr. Well
o Hodge Well
o Claxton Well

nonoi.'.;



Site Name; Matthews E jeetroplatlni
TDD No.! F3-8602-45 ,.

III. The Broadview Subdivision wells (2), which serve a community of '('I
homes approximately 0.28 mile northeast of the site, should be sampled.
These wells are of concern because the wells are believed to be located
along (upgradlent of the site) the same subsurface fracture that
controls groundwater contaminant migration within the site area; It Is
suspected that, because the residential wells proximal to the site have
been abandoned as part of the remedial action, the Broadview

t Subdivision wells may be Influencing groundwater movement (i.e.,
upgradlent) within the site area (as evidenced by the contamination of
the Fore well)j and these wells represent the only potentially

I endangered wells within the site area currently used for drinking water
supplies. These wells will be sampled In accordance with WPSI-I, Rev.
1, sections 8.4.3 and 3, '(.3.1. Sample analysis will be performed for
inorganic tasks 1 and 2.

While sampling these wells, pertinent well and water-level measurements will be
taken. From these data, a potentlometric surface contour map will be generated
to characterize the groundwater system beneath the site area.
A total of 21 aqueous samples (If SAS requires separate samples for hexavalent
chromium analysis), including blanks and duplicates, will be taken. Sample analysis
will be performed as follows;

o Inorganic tasks 1 and 2, and 3 for cyanide 5 samples
o Inorganic tasks 1 and 2 9 samples
o Hexavalent chromium (SAS) 5 samples

I o Blank aqueous 2 samples
1 Totals 21 samples

00001.7



Site Name; Matthews Electroplatir
TDD No.! F3-8fiQ2-i(5

Some of the residential wells cited above will be used in the near future for
agricultural and cleaning purposes and will, therefore, be readily accessible lor
sampling. Access to other residential wells, particularly the buried, abandoned
wells, will require the services of a local contractor to excavate overburden and
possibly remove submersible pumps from these wells to obtain samples.

It will be necessary to maintain close contact with the individual well owners, VA
SWCD, and EPA in order to perform a complete and cost-effective investigation of
the subject site.
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Site Name; Matthews Electroplatiri!
TDD No.i F3-8602-45
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ShMl 1 Cinorv - DPO Copv Sdm ^ GalcMnrod - Pta\*f.\ OMiccr'i Copy IWAirtmgion, D. C.)



w

I

APPENDIX



tfctr B̂̂  !̂̂  1̂

Po//lble

imaqe



GENERAL SITE LOCATION
MATTHEWS ELECTROPLATING

N SOURCE: VIRGINIA STATE HATER CONTROL BOARD: NEST-CENTRAL REGIONAL OFFICE, Mfilllir i
•*» ROANOKE COUNFV GROIINDHATER-PRESENT CONDITIONS AND PROSPECTS.

DV N.K, DREEDING.JR, AND ,I,H. DAMSON JULY, 197G ~IX |̂|| |CS

OORRORATOvl



REMEDIAL MUNICIPAL HATER SUPPLY MAIN
EXTENSION AS PER EPA'S RECORD OF DECISION

TRANSMISSION LINE
DISTRIBUTION MAINS

SOURCE: ROY F. WESTON, INC., FEASIBILITY STUDY REPORT
FOR THE MATTHEWS ELECTROPLATING SITE, SALEM, FIGURE 2
VIRGINIA, JANUARY 1983 NUS

'ORATION
A Halliburton Company
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HYDROGEOLOGY OF ROANOKE COUNTY.YIRGINIA

fg SOURCE: VIRGINIA 5MTE HA1ER CONTROL BOARD: HEST-CENTRAL REGIONAL OFFICE, piouRE 3 -, S
05 ROANOKE COUNTY 6ROIJNDHATER-PRESENT CONDITIONS ANO PROSPECTS, ft" £:

DV N,K, DREEIIING.JR. AIID .I.H, DAUSON JULY, 1976 -]T |k || BCS

_ .CX3RPORAT1DN
A HaMxmi Company



GEOLOGIC CROSS-SECTION FOR TRANSECT A-fl'

EXPLANATION: SEE FI6URE I

SEA LEVEL-) X . . ̂OSŜ  —————("SEA LEVEL

'- SOURCE: VIRGINIA STATE HATER CONTROL HOARD: WEST-CENTRAL REGIONAL OFFICE, FIGURE
;.: MMNOKE COUNT* GROUNDHATER--PRESENT CONDITIONS ANO PROSPECTS,
~ DV N.K. »REEI1ING,.IR, AND J.H. DAHSON JULY, 1976
-.1 NUS

COFFORATION
A Halliburton Compan/
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> EXTENT OF CHROMIUM CONTAMINATION OF GROUND HATER /6

SOURCE; VIRGINIA STATE HATER CONTROL HOARD GROUND
W HATER MONITORING PROGRAM (1975 • 1979 ) , JcXDRPORAnON

| A Halliburton Company



EXTENT OF CHROMIUM CONTAMINATION OF GROUND WATER.—__ __ __—_. ___—

, II, Mil
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SOURCE: VIRGINIA STATE HATER CONTROL HOARD AND ROY F. HESTON,
INC, GROUND HATER MONITORING PROGRAMS (I960 - 191)4 ).
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OLD FOUNDATION
OF BUMPER PREP,1

BLDO.

PHOTO
LOCATIONS

&

SOIL! ORANGE/BROWN
CLAY SILT LOAM

AREA OF RECENT
EXCAVATION/

GRADIN8

FIGURE 7
SITE SKETCH.APRIL.I9B6

MATTHEWS ELECTROPLATING.SALEM.VA.
(NO SCALE)

IMUS
CORPORATION

ft A Hafliburton Company
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